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DETAILED ACTION 

1. Claims 13-25 are rejected and claims 1-12 have been cancelled. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1 .1 14, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicants submission filed on 31 
August 2007 has been entered. 

« 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 24 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The preamble of claim 24 recites "A computer-readable 
program product comprising ... the computer program code in a computer causes the 
computer to carry out a method, the method comprising." Since the preamble of the 
claim mentions a product and a method, it is unclear whether the claims are directed 
towards a product or a method. 
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To allow for compact prosecution, the examiner will apply prior art to these 
claims as best understood, with the assumption that applicant will amend to overcome 
the stated 112 rejections. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

4. Claim 24 is rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. The preamble of claim 24 recites "A computer- 
readable program product comprising ... the computer program code in a computer 
causes the computer to carry out a method, the method comprising." The claim recites 
two statutory categories, and therefore, it is unclear whether the claim is directed 
towards a product or a process. 
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According to MPEP 2173.05(p) [R-5] Section II Product and Process in the Same 

Claim: 

A single claim which claims both an apparatus and the method steps of using the 
apparatus is indefinite under 35 U.S.C. 112, second paragraph. *> IPXL Holdings v. 
Amazon.com, Inc., 430 F.2d 1377, 1384, 77 USPQ2d 1140, 1145 (Fed. Cir. 2005);<Ex 
parte Lyell, 17 USPQ2d 1548 (Bd. Pat. App. & Inter. 1990) *>(< claim directed to an 
automatic transmission workstand and the method * of using it * held ** ambiguous and 
properly rejected under 35 U.S.C. 112, second paragraph>)<. Such claims *>may< 
also be rejected under 35 U.S.C. 101 based on the theory that the claim is directed to 
neither a "process" nor a "machine," but rather embraces or overlaps two different 
statutory classes of invention set forth in 35 U.S.C. 101 which is drafted so as to set 
forth the statutory classes of invention in the alternative only. Id. at 1551 . 

To allow for compact prosecution, the examiner will apply prior art to these 

claims as best understood, with the assumption that applicant will amend to overcome 

the stated 101 rejections. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 13-26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Guiver et al. (hereinafter Guiver, US 5,809,490) in view of Sirosh (US 
6,226,408). 
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Regarding claim 13, Guiver teaches a computer-implemented method, the 
method comprising: 

determining cluster centers in a first data structure, wherein the first data 
structure comprises a lattice structure of weight vectors that create an approximate 
representation of a plurality of input data points (See column 7, lines 4-9 "In the 
Kohonen SOM, input points that are close in the P dimension are mapped close 
together on the Q dimension lattice. Each lattice cell is represented by a neuron 
associated with a P dimensional adaptable weight vector."); 

performing a first iterative process for iteratively updating the weight vectors such 
that the weight vectors move toward the cluster centers (See column 10, lines 6-12 "In 
each pass through the network, the node with a minimum distance between the input 
and its weight vector is considered the winner. Every node in the neighborhood is 

» 

updated so that their weight vectors move toward the winner's vectors."); 

wherein the method is an unsupervised method that is configured to be suitable 
for an on-line system (see column 6, lines 54 - column 7, line 8). 

Guiver fails to explicitly disclose the further limitations of wherein a plurality of 
the weight vectors represents a single non-linear cluster in regards to the first data 
structure and a second iterative process for iteratively updating a second data structure 
utilizing results of the iterative updating of the first data structure and determining, 
based on the second data structure, the several sets of weight vectors in said lattice 
structure such that in each set, the weight vectors correspond to the same cluster 
centers of the input data points. Sirosh discloses a first data structure comprising a 
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lattice structure of weight vectors (see Fig 2) including the further limitations of wherein 
a plurality of the weight vectors represents a single non-linear cluster (see column 4, 
lines 7-20) and performing a second iterative process for iteratively [repeatedly] 
updating a second data structure [layer] utilizing results of the iterative updating of the 
first data structure [layer] (See column 4, lines 57 - 63 "The present invention provides 
a process that is applied repeatedly, in a hierarchy of stages, to extract increasingly 
larger scale clusters of vectors from the initial set of inputs vectors V. Generally, each 
stage, or layer in the hierarchy takes as it input a set of vectors from the previous layer, 
encodes a representation of the input vectors, and re-encodes the input vectors for 
processing by the next layer."); and determining, based on the second data structure 
[array of K scalar values], the several sets of weight vectors in said lattice structure such 
that in each set, the weight vectors correspond to the same cluster centers of the input 
data points. (See column 6, lines 22 - 26 "Batch Neural Gas takes into account the 
location of all input vectors when updating the cluster centers. In an epoch of the BaNG 
algorithm, each cluster center is updated using all the input vectors, unlike K-Means 
which uses only the closest." And See column 6, line 46 - column 7, line 33. Here, 
several sets of weight vectors, as mentioned in the claim are represented by "the 
second data structure is the array of K scalar values"). 

It would have been obvious to one with ordinary skill in the art at the time of the 
invention to combine the teachings of Guiver with that of Sirosh because both are 
related to unsupervised clustering of a dataset, and by including the second data 
structure as disclosed in Sirosh, the values in the first data structure can be updated 
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based on the function used in the second data structure to more accurately identify 
cluster centers. It is for this reason that one of ordinary skill in the art would have been 
motivated to include performing a second iterative process for iteratively updating a 
second data structure utilizing results of the iterative updating of the first data structure 
and determining, based on the second data structure, the several sets of weight vectors 
in said lattice structure such that in each set, the weight vectors correspond to the same 
cluster centers of the input data points. 

Regarding claim 14, the combination of Guiver and Sirosh teaches each 
iteration in the first iterative process comprises: selecting a winner weight vector for 
each data point on the basis of the distance between the data point and the weight 
vectors (See Guiver column 8, lines 4-14 "Each neuron computes the Euclidean 
distance between the input vector X and the store weight vector W. Now the Euclidean 
distance Dj is computed for each of the N Kohonen neurons.... The neuron with the 
lowest value of Dj is selected as the winner."), and 

calculating a next value for each weight vector on the basis of the current value 
of the weight vector and a first neighborhood function of the distance on the lattice 
structure between the weight vector and the winner weight vector (See Guiver column 8 
lines 18-22 "Once the neuron with the smallest adjusted distance has been determined, 
the routine then determines the remaining neurons whose weights need to be adjusted. 
The neurons to be adjusted is determined using a neighborhood function..."), and 
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wherein the second data structure comprises a first coefficient for each of the 
weight vectors in the lattice structure (See Sirosh column 6, lines 58 - 62 "Allocate an 
array of K scalar values T to hold the total co-efficient contributions of each vector to 

* 

each cluster center..." ) and each iteration in the second iterative process comprises 
calculating a next value of each first coefficient based on: the current value of the first 
coefficient, and a combination of a first coefficient of the winner weight vector, a second 
neighborhood function of the distance on the lattice structure between the weight vector 
and the winner weight vector (See Sirosh column 7, lines 10-33, various equations), 
and 

an adjustment factor for adjusting convergence speed between iterations (See 
Guiver column 9, line 66 - column 10, line 2 "The neighbors of the winning neuron also 
adjust their weights to be closer to the same input data vector. The adjustment of 
neighboring neurons is instrumental in preserving the order of the input space in the 
SOM.") 

Regarding claim 15, the combination of Guiver and Sirosh teaches the step of 
determining the weight vectors that correspond to cluster centers comprises selecting 
local maxima in the second data structure (See Guiver column 9, lines 54-56 "Next, the 
routine determines whether the change in the weight values is less than a 
predetermined threshold in step 198." Examiner interprets the "threshold" of the 
reference to be equivalent to the "local maxima" from the claim language.) 
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Regarding claim 16, the combination of Guiver and Sirosh teaches the 
combination is or comprises multiplication (See Guiver column 9, line 27-28). 

Regarding claim 17, the combination of Guiver and Sirosh teaches the second 
neighborhood function is not monotonous (See Guiver column 4, lines 61-63 "In step 
224, the routine normalizes the augmented data. Preferably, the variables are 
normalized so that they are mean zero, and have values between -1 and +1 Based 
on paragraph [0020] of the instant application publication, examiner interprets 
monotonous to mean that some values are negative. Specifically the line "A preferred 
version of the second neighborhood function is not monotonous, but gives negative 
values at some distances.") 

Regarding claim 18, the combination of Guiver and Sirosh teaches a method 
according to claim 14, wherein the first coefficients are limited to a range [0,1] and the 
second neighborhood function gives negative or positive values, respectively, for some 
distances (See Guiver column 4, lines 61-63 "In step 224, the routine normalizes the 
augmented data. Preferably, the variables are normalized so that they are mean zero, 
and have values between -1 and +1.") 

Regarding claim 19, the combination of Guiver and Sirosh teaches the second 
neighborhood function depends on a number of prior iterations (See Guiver column 9, 
lines 54-60 "Next, the routine determines whether the change in the weight values is 
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less than a predetermined threshold in step 198. If not, the routine further determines 
whether a predetermined maximum iteration limit has been reached in step 200. If the 
iteration threshold has not been reached, the routine loops back to step 188 to continue 
the training process"). 

Regarding claim 20, the combination of Guiver and Sirosh teaches the input 
data points represent real-world quantities (See Guiver column 3, lines 51-60 "As 
shown in FIG. 1 , in the event that the computer system is operating in a chemical plant, 
the collected data my include various disturbance variables such as feed stream flow 
rate as measured by a flow meter, a feed stream temperature as measured by a 
temperature sensor, component feed concentrations as determined by an analyzer, and 
a reflux stream temperature in a pipe as measured by a temperature sensor. The 
collected data can also include controlled process variables such as the concentration 
of produced materials, as measured by analyzers 48 and 66." The above are examples 
of real world quantity data points.) 

Regarding claim 21, the combination of Guiver and Sirosh teaches the first 
data structure is or comprises a self-organizing map (See Guiver column 6, lines 64-67 
"Turning now to the clusterizer..., the clusterizer is preferably a neural network known 
by those skilled in the art as a Kohonen self organizing map (SOM), shown in more 
detail in figure 5.") 
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Regarding claim 22, the combination of Guiver and Sirosh teaches estimating 
an upper limit K for a number of clusters in the self-organizing map (See Guiver column 
6, lines 8-1 1 "It also computes a cutoff level K in step 252. As previously indicated, the 
cut-off level K is selected as some fraction of the average number of examples per 
cluster such as 70%." Examiner interprets the "cutoff level" to be equivalent to the 
"upper limit" as described in the claim.); 

defining a coefficient vector THETA.i=(.theta..sub.i,1, .theta..sub.i,2, . . . 
.theta..sub.i,K) for each weight vector i in the self-organizing map, the coefficient vector 
comprising K second coefficients .theta..sub.i,l, each of which represents a weighting 
between the weight vector i and a label I (See Guiver column 9, lines 48-53 "After 
weights of the neighboring neurons have been adjusted, the learning coefficient alpha is 
maintained or decreased over each iteration in step 194. For instance, alpha may start 
at a value such as 0.4 and decrease overtime to 0.1 or lower. Similarly, the 
neighborhood N C j C j(t) is either maintained or shrunk in step 196."); and 

assigning cluster label I to weight vector i if: l=arg max .theta..sub.i,k. 
1 .Itoreq.k.ltoreq.K (See Guiver column 10, lines 27-30 "The Kohonen neuron with the 
minimum distance is called the winner and has an output of 1 .0, while the other 
Kohonen neurons have an output of 0.0") - In the instant application, the cluster label I 
is referred to as the "winner".) 

Regarding claim 23, the combination of Guiver and Sirosh teaches a method 
according to claim 22, wherein each iteration in the second iterative process comprises 
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calculating a next value of each second coefficient based on the current value of the 
second coefficient and a combination of: a coefficient of the winner weight vector, a third 

i 

neighborhood function of distance (See column 10, lines 6-12 "In each pass through the 
network, the node with a minimum distance between the input and its weight vector is 
considered the winner. Every node in the neighborhood is updated so that their weight 
vectors move toward the winner's vectors"); and 

an adjustment factor for adjusting convergence speed between iterations (See 
column 9 line 66 - column 10 line 2 "The neighbors of the winning neuron also adjust 
their weights to be closer to the same input data vector. The adjustment of neighboring 
neurons is instrumental in preserving the order of the input space in the SOM.") 

Regarding claim 24, Guiver teaches a computer-readable program product 
comprising a computer program code embodied on a computer-readable medium (See 
Guiver column 4, lines 17-20 "The system controller is also connected to an IDE 
interface port for driving one or more hard disk drives, preferably a CD-ROM player and 
a disk drive."), wherein executing the computer program code in a computer causes the 
computer to carry out a method, the method comprising: 

determining cluster centers in a first data structure, wherein the first data 
structure comprises a lattice structure of weight vectors that create an approximate 
representation of a plurality of input data points (See column 7, lines 4-9 "In the 
Kohonen SOM, input points that are close in the P dimension are mapped close 
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together on the Q dimension lattice. Each lattice cell is represented by a neuron 
associated with a P dimensional adaptable weight vector."); 

performing a first iterative process for iteratively updating the weight vectors such 
that the weight vectors move toward the cluster centers (See column 10, lines 6-12 "In 
each pass through the network, the node with a minimum distance between the input 
and its weight vector is considered the winner. Every node in the neighborhood is 
updated so that their weight vectors move toward the winner's vectors."); 

wherein the method is an unsupervised method that is configured to be suitable 
for an on-line system (see column 6, lines 54 - column 7, line 8). 

Guiver fails to explicitly disclose the further limitations of wherein a plurality of 
the weight vectors represents a single non-linear cluster in regards to the first data 
structure and a second iterative process for iteratively updating a second data structure 
utilizing results of the iterative updating of the first data structure and determining, 
based on the second data structure, the several sets of weight vectors in said lattice 
structure such that in each set, the weight vectors correspond to the same cluster 
centers of the input data points. Sirosh discloses a first data structure comprising a 
lattice structure of weight vectors (see Fig 2) including the further limitations of wherein 

« 

a plurality of the weight vectors represents a single non-linear cluster (see column 4, 
lines 7-20) and performing a second iterative process for iteratively [repeatedly] 
updating a second data structure [layer] utilizing results of the iterative updating of the 
first data structure [layer] (See column 4, lines 57 - 63 The present invention provides 
a process that is applied repeatedly, in a hierarchy of stages, to extract increasingly 
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i 

larger scale clusters of vectors from the initial set of inputs vectors V. Generally, each 
stage, or layer in the hierarchy takes as it input a set of vectors from the previous layer, 
encodes a representation of the input vectors, and re-encodes the input vectors for 
processing by the next layer."); and determining, based on the second data structure 
[array of K scalar values], the several sets of weight vectors in said lattice structure such 
that in each set, the weight vectors correspond to the same cluster centers of the input 
data points. (See column 6, lines 22 - 26 "Batch Neural Gas takes into account the 
location of all input vectors when updating the cluster centers. In an epoch of the BaNG 
algorithm, each cluster center is updated using all the input vectors, unlike K-Means 
which uses only the closest." And See column 6, line 46 - column 7, line 33. Here, 
several sets of weight vectors, as mentioned in the claim are represented by "the 
second data structure is the array of K scalar values"). 

It would have been obvious to one with ordinary skill in the art at the time of the 
invention to combine the teachings of Guiver with that of Sirosh because both are 
related to unsupervised clustering of a dataset, and by including the second data 
structure as disclosed in Sirosh, the values in the first data structure can be updated 
based on the function used in the second data structure to more accurately identify 
cluster centers. It is for this reason that one of ordinary skill in the art would have been 
motivated to include performing a second iterative process for iteratively updating a 
second data structure utilizing results of the iterative updating of the first data structure 
and determining, based on the second data structure, the several sets of weight vectors 
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in said lattice structure such that in each set, the weight vectors correspond to the same 
cluster centers of the input data points. 

Regarding claim 25, Guiver teaches a computer, comprising: 
First determining means for determining cluster centers in a first data structure, 
wherein the first data structure comprises a lattice structure of weight vectors that create 
an approximate representation of a plurality of input data points (See column 7, lines 4- 
9 "In the Kohonen SOM, input points that are close in the P dimension are mapped 
close together on the Q dimension lattice. Each lattice cell is represented by a neuron 
associated with a P dimensional adaptable weight vector."); 

first performance means for performing a first iterative process for iteratively 
updating the weight vectors such that the weight vectors move toward the cluster 
centers (See column 10, lines 6-12 "In each pass through the network, the node with a 
minimum distance between the input and its weight vector is considered the winner. 
Every node in the neighborhood is updated so that their weight vectors move toward the 
winner's vectors."); 

wherein the method is an unsupervised method that is configured to be suitable 
for an on-line system (see column 6, lines 54 - column 7, line 8). 

Guiver fails to explicitly disclose the further limitations of wherein a plurality of 
the weight vectors represents a single non-linear cluster in regards to the first data 
structure and a second iterative process for iteratively updating a second data structure 
utilizing results of the iterative updating of the first data structure and determining, 
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based on the second data structure, the several sets of weight vectors in said lattice 
structure such that in each set, the weight vectors correspond to the same cluster 
centers of the input data points. Sirosh discloses a first data structure comprising a 
lattice structure of weight vectors (see Fig 2) including the further limitations of wherein 
a plurality of the weight vectors represents a single non-linear cluster (see column 4, 
lines 7-20) and performing a second iterative process for iteratively [repeatedly] 
updating a second data structure [layer] utilizing results of the iterative updating of the 
first data structure [layer] (See column 4, lines 57 - 63 "The present invention provides 
a process that is applied repeatedly, in a hierarchy of stages, to extract increasingly 
larger scale clusters of vectors from the initial set of inputs vectors V. Generally, each 
stage, or layer in the hierarchy takes as it input a set of vectors from the previous layer, 
encodes a representation of the input vectors, and re-encodes the input vectors for 
processing by the next layer."); and determining, based on the second data structure 
[array of K scalar values], the several sets of weight vectors in said lattice structure such 
that in each set, the weight vectors correspond to the same cluster centers of the input 
data points. (See column 6, lines 22 - 26 "Batch Neural Gas takes into account the 
location of all input vectors when updating the cluster centers. In an epoch of the BaNG 
algorithm, each cluster center is updated using all the input vectors, unlike K-Means 
which uses only the closest." And See column 6, line 46 - column 7, line 33. Here, 
several sets of weight vectors, as mentioned in the claim are represented by "the 
second data structure is the array of K scalar values"). 
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It would have been obvious to one with ordinary skill in the art at the time of the 
invention to combine the teachings of Guiver with that of Sirosh because both are 
related to unsupervised clustering of a dataset, and by including the second data 
structure as disclosed in Sirosh, the values in the first data structure can be updated 
based on the function used in the second data structure to more accurately identify 
cluster centers. It is for this reason that one of ordinary skill in the art would have been 
motivated to include performing a second iterative process for iteratively updating a 
second data structure utilizing results of the iterative updating of the first data structure 
and determining, based on the second data structure, the several sets of weight vectors 
in said lattice structure such that in each set, the weight vectors correspond to the same 
cluster centers of the input data points. 

Regarding claim 26, Guiver teaches a computer, comprising: 
a first determination unit configured to determine cluster centers in a first data 
structure, wherein the first data structure comprises a lattice structure of weight vectors 
that create an approximate representation of a plurality of input data points (See column 
7, lines 4-9 "In the Kohonen SOM, input points that are close in the P dimension are 
mapped close together on the Q dimension lattice. Each lattice cell is represented by a 
neuron associated with a P dimensional adaptable weight vector."); 

a first performance unit configured to perform a first iterative process for 
iteratively updating the weight vectors such that the weight vectors move toward the 
cluster centers (See column 10, lines 6-12 "In each pass through the network, the node 
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with a minimum distance between the input and its weight vector is considered the 
winner. Every node in the neighborhood is updated so that their weight vectors move 
toward the winner's vectors."); 

wherein the method is an unsupervised method that is configured to be suitable 
for an on-line system (see column 6, lines 54 - column 7, line 8). 

Guiver fails to explicitly disclose the further limitations of wherein a plurality of 
the weight vectors represents a single non-linear cluster in regards to the first data 
structure and a second performance unit configured to perform a second iterative 
process for iteratively updating a second data structure utilizing results of the iterative 
updating of the first data structure and a second determination unit configured to 
determine, based on the second data structure, the several sets of weight vectors in 
said lattice structure such that in each set, the weight vectors correspond to the same 
cluster centers of the input data points. Sirosh discloses a first data structure 
comprising a lattice structure of weight vectors (see Fig 2) including the further 
limitations of wherein a plurality of the weight vectors represents a single non-linear 
cluster (see column 4, lines 7-20) and a second performance unit configured to perform 
a second iterative process for iteratively [repeatedly] updating a second data structure 
[layer] utilizing results of the iterative updating of the first data structure [layer] (See 
column 4, lines 57 - 63 "The present invention provides a process that is applied 
repeatedly, in a hierarchy of stages, to extract increasingly larger scale clusters of 
vectors from the initial set of inputs vectors V. Generally, each stage, or layer in the 
hierarchy takes as it input a set of vectors from the previous layer, encodes a 
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representation of the input vectors, and re-encodes the input vectors for processing by 
the next layer."); and a second determination means for determining, based on the 
second data structure [array of K scalar values], the several sets of weight vectors in 
said lattice structure such that in each set, the weight vectors correspond to the same 
cluster centers of the input data points. (See column 6, lines 22 - 26 "Batch Neural Gas 
takes into account the location of all input vectors when updating the cluster centers. In 
an epoch of the BaNG algorithm, each cluster center is updated using all the input 
vectors, unlike K-Means which uses only the closest." And See column 6, line 46 - 
column 7, line 33. Here, several sets of weight vectors, as mentioned in the claim are 
represented by "the second data structure is the array of K scalar values"). 

It would have been obvious to one with ordinary skill in the art at the time of the 
invention to combine the teachings of Guiver with that of Sirosh because both are 
related to unsupervised clustering of a dataset, and by including the second data 
structure as disclosed in Sirosh, the values in the first data structure can be updated 
based on the function used in the second data structure to more accurately identify 
cluster centers. It is for this reason that one of ordinary skill in the art would have been 
motivated to include performing a second iterative process for iteratively updating a 
second data structure utilizing results of the iterative updating of the first data structure 
and determining, based on the second data structure, the several sets of weight vectors 
in said lattice structure such that in each set, the weight vectors correspond to the same 
cluster centers of the input data points. 
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Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

• US Patent No 6,278,799 titled "Hierarchical Data Matrix Pattern Recognition 

r 

System" to Hoffman 
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